Searching PAJ 1/2 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 2001-121722 
(43)Date of publication of application : 08.05.2001 

v:: : : : :: : :: : : : ::::;"::::;::::::::: — '" " •' "■ '' •^^ — - 

(SDlntCI. B41J 2/18 

B41J 2/185 
B41J 2/01 
B41J 2/045 
B41J 2/055 
B41J 2/205 

(21) Application number : 2000-208631 (71)Applicant : SEIKO EPSON CORP 

(22) Date of filing: 10.07.2000 (72)Inventor : SAYAMA TOMOHIRO 

CHO SHUNKA 

(30)Priority 

Priority number : 11231739 Priority date : 18.08.1999 Priority country : JP 




(54) LIQUID JETTING DEVICE. METHOD FOR DRIVING THE DEVICE. AND RECORDING MEDIUM READABLE BY 
COMPUTER 

(57)Abstract 

PROBLEM TO BE SOLVED: To shorten a repeating cycle of a 
driving signal while preventing thickening of a liquid in the vicinity of 
a nozzle opening. 

SOLUTION: A driving signal generating circuit generates a series of 
driving signals COM including a first pulse 71, a fourth pulse 74 and 
a seventh pulse 77 as a plurality of ejection driving pulse signals, a 
second pulse 72 as a micro- vibration expansion wave form, and a 
sixth pulse 76 as a micro-vibration shrinkage wave form. In the 
driving signals COM, the fourth pulse 74 is provided between the 
second pulse 72 and the sixth pulse 76. In the case of micro- 
vibrating a meniscus, the second pulse 72 and the sixth pulse 76 are 
applied selectively on a piezoelectric vibrator. 
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30 8, ^i/7^5 9, ,£.U\ 5/^088 6 0^5 % ^ 

[0 0 5 3] iGOEAfi -§-3i£lH]S§ 9 (4, (H 4 
$r^1-J;5^ x &^£j£|b]&6 1 £tt%iitBlEl&6 2£ 

[0 0 5 4] fe^^H18S 6 1 (4, RAM * y 6 3 t , 
mi^M^y^^6 4t, J&2RJ85s>^EIIS6 5 

40 £E4H8[bIB6 8 t SrlB^TV^o 

[0055] 6 3«, w»aj6*»e>ta*$*T, 

5. tLt, ni&te9y?-®9&6 4 14, HU^-YSV 

^flr^icnjnuTtR^yey 6 3oft^t tees 

SHfctBESC^iO^-^SrfiM^-r-S. *n!Hl6 6t»4 
^ 1 jg^ 5 s/ ^HISS 6 4 <£> a* t 2 &Jf$ 7 s/ ^B!^ 6 

so OSE2ft?t57 y ^-11188 6 5 iJmft«Jfc«ltt*ix-C^5. 
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[0 0 5 6] ff2«?K7«x^|ilBS6 5»4 % 312*^5^ 
^ffi*»c^|«|LT*P»4B6 6A»fea*$*T,fc7*— ^ (m 

JitSlUK 6 8 tt, x^^^T-?-n^^gg6 7 GOfctj^lftJ 

[oo57] mm.mm^ 6 2 »4, msm^sm^ 68® 
* (com) i uTtti^-r-5„ 

[0 0 5 8] ±ffi©#*SrWi-*«MS***lHll59 "C 
(4, «Sj«#©±j*fc$fcSto-C» WEE£*fc*3r*-*1fflft 

m*.t£. mime it* mtmy-? tz.<n% 
3fcm^i-5. -tux, 8^^1)6311 mtm^- 

7 f — ^T*«^^tu, T K^f- ^14 4 tf >y hcOT KK 
[0 0 5 9] Koi^lcLt, 1Ifc«ig©^fc47*-* 

fc» ft 1 jSJg? f^ESS 6 4 y V Lfc^kS^-* 

[0 0 6 0] &(C, «ttft*«*iaiS9*s*^i--BK» 
m-g- (com) t, r©^«ifs-§-ic«t5-r>'i5'Ptmsij« 

[0 0 6 1] ID 5 tc^-f i 5 fc, Jg 1 /VV- 

^71 -ft 7 7 7 cD-g-ft 7 OtfV*/W*ff #£— iS 

^^Lfcm*-efe5„ BP*>, KtMS*384IUK 9 f±, 

•5o - w T\ ftl 71, 14 '<A>X 7 4, & , 

3g7/-?/i^ 7 7(4, >f v*^£i!£ffi£-fr5«fc5KJE«Jg 

f>CD#/</V-^ 7 1, 7 4, 7 711, ■fsTtbt.lRl— CO&f^ 
^UfcO, «fW*ifcVm*»6*ffi*itVL*T?-f V 

*-/VKBHP2t, *ffimttVL*»P>ft?K«ttVP* 
V P fcj3ffJ©$ra«J*-f5iRtt*--'!' KR* P4t, ftffi 



ttffi V P ^ 4> mm®. VraJ T^-fi SrT& & * 5. fWtgg 

[00 6 2] -?:Lt, r©i54^W71, 7 4, 7 
7 SrJEmMK)^ 3 9 tcTOp-T 5 t , *'<A'XlB##WM 
^tt^ftt, flSRfifal 3. 3 p LeD/JW^jffias/X 
/HSPS52 9*»5>6km*ix5. Whs Hfc«Sf*Pl*sjE 

««»■?■ 3 9iz&i£&tiz>ts c©BEm«»)^3 g^si 

Mffi^tuS, ittifv-c, /uKK*P 2*S0fc*&£;h, 

Btitism p 3 is^$ntEss»f 3 9 

^uxs ^fth<o&mmmp 3RT?iBLffitis—/uh'mmp 

/X^HO»2 9*»fc-Y V*8tasi!fcfcb£;h,<5 0 i^TfM 
^RSfP 5j&S0M£&*lTJE;*7^3 5*Si^^fC^5R$ 

20 [0 06 3] Sfc, #/VVX7 1, 7 4, 7 7twMU 

rtte>(D^/^^m-§-«— jtngPH-cKssn-c^s. ep 
ii^7i (ommmm p 1 ©^rasa* t ^ 4 7 
©b^?5r*p i«^ss^ej^7^/u^ 7 7<Dmmw^p 

7 4tcol^Tf4, WJ^©{J^"pWfcEB^H 
TV^5. fV^5i, ^(0^4/^X7 4(4, fpJK'JJl 

[0 0 6 4] ±tecr>M 2 7 2 li«fi»^3Sfe»T' 

2 /^/u^ 72il6 7 6 14, '$kMW}'<^Mt 

*Sr^lBH**lSll=2^SILfc(B^-Tf*)5. -t b"C, 5MW 
Ufc— *©»»53Ht?*>5JR2v«/^7 2(4, Wffiim 
353?§HP 1 lSr«A/-e«^$ix5 0 n cD«SgibIi®S* 
PI 1(4, **WW«lB»«flEB*©-fl|-Cfc!>. «flW 

40 2*{&m'(4VLN(4, *(Smtt:VL i«5 V>Ui^^«|{4 

7 6 (4, 1K£9bitKieS3K P 1 2 Sr-^A/T« 
Z.<r>wmmM&MP l 2(4, *&W(D'®lM 

mmj£mm<D-mx*fo <o , i2MtftvLN*^tia 

ft ^-14, IKiBabttEES9Rj:tt&IMRfiE9llK^d^«^<S 
4 5 S£ 2 72i^6 76i K##J $ tl 

so [0 0 6 5] rtu?>c0^2^/l'^. 7 2 i^4/"?/V^ 7 4 
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t frJHft£Ett&ib? 3 9 \z.mn-rz> t . 35^ 
(oummmmmmp 1 1 wppjn;#otiiM3 s^it 
fcisntr*u»«rt-a. tit, «««#©*tti(&»w 

^SAfin-^-s. ^©m, jS4^/^7 4o»iB«ui5ai8 

RSiP 1 2©P|tfHH£#o-C£E;*j£3 5 iS«^!5=>tJ|5l*l 
O— ^=^*^*VX/w^pg5 2 9ft 

[0066] ^lt, wmmm&M-Qibz>%i2s</\<* 

7 2fi, l#B05fcm«Wi^/i'^fl|-9-c*)5JBi/'«/P^ 
7 1 t 2#iroetiUlgl)j/^X{f-§-T*$)?.^4/^^. 7 

5^6/vu^.7 6t±, 2#g©Ptm^»yNV^(t-§-e*) 

5314^/U;*. 7 4 £ 3#S©DtiHigi!j^/u^{f-§-x-fo-5 
^7/^/K* 7 7©fflfcSae£ft-C<^3„ fiP*>. Jg2^Vu 
^72 hW,&'<>^* 7 6 £©P(SJfcte\ ^4^/W*. 74© 
n±mH*P 3dSB2B$ttTV5„ 
[0 0 6 7] riT,^©f 7 2X^16/^ 7 

6 »±, '&yfrtZ> i. 0 fc, g| 1 /nVUX 71, 14 /^/W^ 7 
4, 2fetf, $ 7/^ 7 7 ^jitiKJWir^l: 
il#J$*l5<, s^tfeKLSi. il/^7 1, f4/'/U 
^7 4,10, 17/^7 7*51 o-Ct SIR £tifz.i& 
-g-Kfi, fg2/</U* 7 2RXfm6'*A>X 7 6tim$l£*l 
ftv\, -J-LT, ^tb6>«^2^/V'^. 7 2 b&6/<sl'*. 7 

ettHu ^2 7 2 ic£K&i*mf±4iiBaB£"7 
&z'&MW}B»mmp i ioi»nii"e»e**t, gS6^/u 

* 7 6id^^^w(±4ogaa5^-efcs^ttg»)i]xfgs*p 

7 1, 7 4, 7 7t, Ml/^ffitiLTOl2, 
16/^7 2, 7 6 l:SraaE$*-C<>, — Hl»IJ5*)Sr 
PS b*bfcB*IIBrtfc)R«>a r, £ d*T*# 5. 

[0 0 6 8] H2^7 2tf 6^/W7 6t 

©rafc+#ftB#ia]&?tfiit- 5 c t s fc», m2s< 

/V* 7 2fciBHi-**fi»*s*)5e*lRSCl,-Cd»b*6 
7 6 fcEHi-5tMB»SrM*&1-5 £ <h 3. 

[0 0 6 9] ^fctC. f2^W72if6/^76 

6 76i o^naiiqHHoRjgRrfig«as:i2: < 1-3 

[0 0 7 0] Wffimm&Mb LT©g2/^ 

7 2(±, i#s©p±miEiti/^^m#t Ltroii/^ 

* 7 1 t 2#@©Btffl^ib^V^(g#i: Lt©l4^/V 

^7 4t©H»iE«**fcv^5. rm*£, mwmtimsi 
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Mt LTCf 6^;W7 6fi, 2#@»P±miElb/^^ 
LTCD^4/^^. 7 4 £ 3#g©P£ffl|glK),'^U;*. 
{!■§-£ Lt©!7/^7 7 t©ISHcBaS$*tTV>5. 

::t*> »9-&5sfcm<8&A«/w*«-8-ra±icBau ft© 

!tm«»^^^flr*tis»t5iWfi»altP 5 ©i&35Bj&»b& 

[0071] EP*>, ftrontaili^vx^f-icioT^ 
jR^etltj$*tfciasitt, ^ < StbL- 

2^7 2 -^3? 6 /^v* 765:, 0$ 9 5 ntffl^lb^ 

/v^m-§-i^±©Ktc:Bae-t-5 £ . p±w^«i/^/^m^-i^ 

[0 0 7 2] StlC i2/^7 2iS6^;M7 6 

fc#>, m-fi^ia-^m-es vlno^i 

[0 0 7 3] t:5T, ^ 2 /^/U^ 7 2 t % 4 ^/W;* 7 
4©|S3fc:iag$ixfc^3^VV'^ 7 3tt, ^2^-?/U-^,7 2 
30 (7)*S-ffim'fi (VLN) tl4^7 4©Wie (V 

5„ PJ^Hc, 7 4 kf&e/t/i'*. 7 6«ora{cga 

B $ tltcfg 5 7 5 f±, 14 /<A<X 7 4 OJ^Sgmfi: 

(Vm) t»6^/P^7 6©tt4H*ffi (VLN) ©R* 

3? 3 ^VW^. 7 3 RZtm 5 7 5 (±, fgt!)m-§-(C^S 

^^b©^3/^^. 7 3SO ! S5/';^ 7 5»dML 

40 i-5r.t*Spj||-t?fe5 0 gp*, 4 i3^7 3t®5/< 
/w^ 7 5 t*5>Rjfc^|BJSrBrffi!!clS!)ffl<-t-5r. t*s-c# 

[0 0 7 4] 2fe*w^ H15S.^I1I7 tcS<5#, &/*/\>*% 

ai^LT#pgii©fa®^tT5^w^ov>TiftBji-5 c 

*>\ WT©tftPJT'(i, Ky hSr!2»LftV^T' (o4 5, 
so (PgfPfit2) /h-r^WS^BBttbi** 
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StKyh (lttmffi[3) /h-T ^9ffi& 3 IslRtffi^lir 
5*K-yl- (|5gfgfifi4) ©4^^ — VfCtoT, F£M& 

[0 0 7 5] nmtlS: (0 0) , VSfMB.2 

* cod . mmma* do), Ptwffi4£ (id 

[0 0 7 6] tLT, RflWlO^ ot5, 
#*&*fift£*5»&H:fi. »2^7 2if6/< 
/^76f: ?rll»JEE«^i!)^ 3 9 fcBHUtf-*. BP*>, Rl 
PfSl *^-fVgffl-T—9 (0 0) ?rf3-y57l:J:o 
T$lBR£-l^ 7^yh©Wf- * (0 1 0 00 1 0) 

y heo-r — ^l^A-y.7 1 ~^ 7 ^/v;* 7 7CD|g 

it:2>;:iT\ x-^ r 1 j oiiatiriot^^ y^E 

fbig 2 ^vu* 72ii6 76t fcmtiiftizm&m 

[0 0 7 7] RrMffi2<Z>«£\ o*»K /hKyN 

^SbT-3 9tcTOPi-5„ HP*>, »WK2«r*i-»W7*- 

* (0 1) fcf^ — y*5 7fw«fcoT88SR£li\ 7 t'y h 
(75^7*—^ (0 0 0 1 0 0 0) Sr^/S^-ttS. -t L 

7/<*/*7 7©$g£yVS:/y^;:|l3$£li:Tffl&7 J 3- 

% 4 ^/P* 7 4 ©*i6saR«j^JE«g»^ 3 9 K:tfc*& $ 
it, ^4/Vwx 7 4tc*tJ^"t-5/W v^jRis HHttlll^ 
tv^o ^©^*, fE&SfeELBoh Ky t>*sj»j*S*b5. r 
©J:5fc, 'hKy h£^j*L#5/JW ^y-jR&Sfctil** 

-^^5 1, 5 2, 7!/f0K54, 5 5>f3-^5 
7, a»nv?7? 5 8, U"</Vv-;7^ 5 9. ^-Y 
y^ESgGO, $XTmm.o ) tt, f 4/^74©M 
Lt> 1^4/^7 411. (HKrfff^C 
fett3P5*»B#»::B«£*tfc8 1 'VP* 7 1 i|g 7/</P 
^ 7 7 t(OWlC^^^c^«fiT'gfie$ttTVN5 0 
[0 0 7 8] PJ*fc, PgPfiS3(75^-a-, oSt), «f Ky 

7/</u* 7 7 t fcffimtiKj^- 3 9tc:g]APi-S 0 BP*>, pgr 
lifi 3 Sr^i-pgflT^— * (10) £7*3 — 95 7\Z£<? 
Xffim&lt. 7if-yb<D^7 i —9 (1 0 000 0 1) 
£rdty££-&3„ -ttt, Z.<D&}^ J f—9<n&\?yb%. 
9S1'<*X7 l~^7/^w^7 7»i§4iy-.-f SVy'lclff) 
»£i£TJl|it&7^-y'5 775>e 3 m^$-&5„ CltUcJ: 
v. mmt^ntpfrhW, l'<fls* 7 1 t^7/-?/u^7 7 
£ #aftWK:flE*fi»rf - 3 9 fctfote $ *u g 1 'W-;* 7 
1 £g7^/V* 7 7\Z%tfol,X'h4 >y-}iS#2|H]nfctH£ 



(10) 

75 

rcDivtC, «f» Ky hfc?Bj«U»5f-<V**«:ti:m$ 

5W«»»l:ElSJifc* 1 7 1 ^7/^7 7 

7 t ^jltR-fSo 

[0079] mm^. mmm4<om^, 03= 9 , *Ky 

hoKfltfcfrvStefctt, Mx.t£s » 1 /^w* 7 l t» 
4 ^/u* 7 4h%7 '<>V* 7 7b SrJEmStbT- 3 9 tcEP 

*pi-5. hp*>, mmm.4*i%irmm>f-9 a D fcx 

,0 n— y 5 7}CJ;oTiaiR$-&, 7 Ify V<n&F¥'f— 9 
(1 00 1 00 1) ££/&£-g:5 0 -5" LT, ^©PP^f 
— y-cD&fy b£r, ^ 1 /n/wx 7 1 ~I7/^ 7 7 (O 
^y9\z.wm^xmXK z f^-9S 7frbitit) 
$*5 0 wtufcj:?), WMI*Ot*»5>*l^7l 
£ Jg 4 74il7 / VP* 77i *Sil^e*HClJEE«ffi 

Sj^-3 9CM$tt, ^1/^^.7 1 t^4^7 4 
tm7/</l>X7 7(^«LT/M >-9m*3\Bl\!km& 

mW)/<^* (W, l /^/w^ 7 1,^2 74, 17/-? 
/w^. 7 7) 

[0 0 8 0] «±©KM*»e>»*»5J:5fc» *3iMWM 

^/V7 7i, 7 4, 7 7) ro&Sr bT^-TS r. £ t?, tbm 

^■frS'C v^}R©l:S:^x.TV^. It, 

fttt. /JW ^^}R?riibm $-&5»-&fCf±^ 2 /nVU^ 7 

^7 1tf 7/VM7 7t?rMU -k-i^^m-k^ 
30 £*5J§-&lCfi#/^* 7 1. 7 4, 7 7 Sr^fflJa^-f 

[0 0 8 1 ] rrt, /JW Vy-M&ehttiS-fraRWiaft 
$n^>^ 2 7 4 tt, EP»JSJH©«J3c1'M»CEa$ 

Jitv^^-e, Ky VM^M®, (lofflKy 

Ky it |P]«^» ^-f^yrlSSr 

Ptffi$-&5^JC^$H5^1 7 1 tl7/^w 

7 7 ttPs^tc^ 2 ^tVT. 7 4 tr^A/T'Sa«$tuT*i 9 . $ 
bfd. 7 1, 7 4, 7 7fi^raPB-CBEg$HT 

40 VN^co-e, <P Ky h©t#Wt'hKy h©»#tfr<6i: 

[0 0 8 2] ±|EO(StPffll^e>|Sgilfit4}C*Jl> 
T, ^3^/u^ 7 3 £^5/^/U^ 7 5 fy h 

tcfi^tCT^-^ roj d*bH\ ^3/^w 

so ^7 3^15/^77 5*5, R.m.MW)* 3 9ldPPJP$ix 
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[0 0 8 3] iSfclw. 7 fcTy hWpp^T 1 '— y-£*-f yf-m 
[0 0 8 41 £1*, RAM4<oa^/<s/7r}-felt$^ 

fcpgp'r'-^n, a:HfrcoPnJsij^^rt{c->7 hu-^?5 

1. 5 2l:gi^il5„ ^rLT, TOJJl»(OM*6^-< 5 

PWfly'-y-^y^lHj&S 4, 5 5^y-y^$tv5o 
H-^-y-^y^lslS&S 4, 5 51:7-^$^^ r 
3-^5 7OTgpx-*£HIRU 7 tfy KOfp^y*- 
* (Dl, D2, D3, D4« D5, D6, D7) Sr£ 
^-f-5 0 n D 1 (4^ 1 ^/P* 7 1 cDiliRff -§\ D 

2 I4gr 2 '<>V* 7 2 ©jltRff -§\ D 3 (43? 3 ^/w;* 7 3 
D4(4Jg4^A-;* 7 4WS^{s-§\ D5I± 
m 5 /<>V* 7 5 <DiMiRm-!§\ D 6 (43? 6 7 6 C031 

D7ttf 7 -^/v;* 7 7 roiiiR{e-§-e;fc3 0 
[0 0 8 5] ;©7 y^im^tefflfflo-Jy? 5 8tct>A 
77 $ fW#P n i> y ^ 5 8 (4. :©7 y y^ff ^<D^« 

^-r ^ ^^m^srsmLfcx^-^s 7tt, e^x-y- 

D 1 *U^/Vi/7? 5 9{^m77-r-5o It, fit r 1 j 
WPP^-^D 1 SrSff Lfcw^->7^ 5 9(4, y-f 

£rffi7j1-3 0 imciy, EP^-y-D 1 # r i j 
^-r?)^.^ s/^lHlSg6 O^Sigg^iC/ioT, flSl^/u 
*7 1 #JEmtg»i^ 3 9tCPn7JP^^S„ 
[0 0 8 6] igcl^T. 3? 2^* 7 2<Dm^mith^4 5 

(CH) *sm^j$Jx5. rof-^^/uW^-SrSfSLfc 
fM»P$?y* 5 8(4. y-'f 5 ^y'ff-i-Srxa-y' 5 7 (C 

i-4 t) PP^-r— 2 £r ^->7^ 5 9 Cai7]t5, 
^LT. fi£ r i j roPP^-x— y" D 2 SrSfg Lfc 
7*59(4, y-Ty^lUB&e 0Sr««fcRflSJCi-'<<» # 
JS$tvfc«m{f#Srm77i-5. C*Uc:4v, »r-y- 
D2*s r i j ©^>f y liaise ottStt^tBK* 9 » 3? 

2^/1^7 2 frmmMW}^ 3 9(cEP7JP$^-5o 
[0 0 8 7] 3? 3 '<fr* 7 3 <Dmmm^^ 5 V^>45gij 

77£*-U ftSOffiln i?-,* 5 8(4y--f 5: y^afSr73-y 
5 7^tH77i-5c. 7=^-^5 7(4, ;©^^f ; 7^j|§ 
(O^fftci 9 EP=£y= — y"D 3 5 9tctH77 

-T5o PP^'-^D 3(Cf4^(Cffl TOJ tmfe 

£*uT^5fc«\ 3? 3 7 3 (4EEmiSKi J F- 3 9(cPp 
7JP£^ftv\, 

[0 0 8 8] «T> 3?4/n/W* 7 4©«^^^>y 
y\ 3?5/*/uy, 7 Sco^P^y-^ 5 >-y\ 3? 6/^* 
7 6^13^^^^ Xtf, ^7^;M77©t 
*SP^y-^ 5 vy'^WM^ijjts-r^ftic^ mfpp 9? y9 5 



(11) 

8(c^^^/Wa-§-^tH73$tb, IMnVrntm^^ 

[0 0 8 9] ^rUT, EP^- y" D 4 # r 1 j <DW&K- 
(±ff? 4 /^p* 7 4 ^ffim^ib^- 3 9 KEPTJP $ fr, Rl^x 
-?D6# r 1 j (DWr&\a-Z'£6;</i'7- 7 6 ^JEm«tb 
T-3 9^PPJ0P$^, fP^-y-D?^ r 1 j ©*§£-K(4 
^7/^7 7 7 ri5JEEfl»^- 3 9{cTOP^tv2>„ 
EP^-y-D 5 14^1' roj T-feSfc*. 3? 5/^*7 
5 (4JE«fil&?-3 9 (cTOP^^^l\ 
10 [0 0 9 0] ^r<D^* x 0 7T'tttBJLfcJ; ytCl, > 
*^5r»ili!j^-tt2)ESfCI4, PP^-^ (0 1 000 1 
0 ) (C3£<5l/^T^ 2 ^-«/V7?. 72if 6 76t d5JE 

fl;Mt!i^- 3 9 Izftito&ivZo Sfc, /h K y V *Um.-TZ> 
^{ci(4, Pfl^x— ^ (000 1 00 0) lcS-5v^f4 

/vu^ 7 4 tffemmm* 3 9tcTOp$^r/h-Y>-^jis^ 
i0p±tH^^5, <ph°y hzmmi-z>m\a±, pp 
$f- ^ (1000001) izm^^xm 1 /nvvt^ 7 1 
t%i7s</ux. 7 Ttimmmmi- 3 9tcepjp$^ 

20 14, Rl^'— ^ (1 0 0 1 00 1) lll<5^tf 1/^ 
* 7 1 t!4/^7 7 4 i:^7/-?/P7?. 7 7 kfrJEmMW) 
^•3 9{cTOP$^T/h^>-^W^3[HlRtm$tt5.o 

[0091] z.<D%\%mrmx\±. wsm^ 

^tvicPfib^W ^Jx(4, J£t)^3 5Sr^«ffiA>f>iR 
30 [0 0 9 2] t~?>-e, ±.mLtc&imMMM\i. ®.M 

mms-mm^m-r^m 2 ^vu^ 7 2 swmi!)7jrjem« 

^Wi-S^e/^x 7 6 P±ttSlgi!)^^^«^-t LT 
1 z^/VT^ 7K S4 ^';U7 7 4 &tJ^ 7 7 7 

u-ct>4t\ tir> :oi vt^^L-fcte^HJa^fc 

[0093] ^-r, m2mmmizo^xmw-rz>* r 
40 ®8f4, m2mMxm^$>^xmmm%-&±\s\& 

«j5gico^xi4. mimmrmtmcxtbzvx. *n 

l&BJt4^l&1-5 0 

[0094] 18 d^-r 4 5 lEtbrn^^iasi 9 *s 

^^i-^Sglb{B^-(4, 1 /^u^ 9 1 ~%$6'<Ji'X 9 6 

cD-g-it 6 onwm^* *-m\zmm Ltcm^x-hz, 

[0 0 9 5] mi 9 1 (4, 2 7>#l Lfc«ffittl^/U 

*-;vKgiP 2 1 fcif^T^S,, fl^«S*P 1 (4, * 
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[0 0 9 6] |g 2 92lt |g 2 HX^-A- Kg* 

P22, PtmS*P3, HX^^-/uK^»P4SO ; *J^ 
S*P5$riixTl/^o M21tX^— ^h'WmP 2 2 
(4, ffiiftV L^i< WimHt5l?iT'*)5 0 ^ 

p 5&'%inMKmbmm<Dmmx-hz> 0 wh, than 

* P 3 HftlSmffiV L *^*i«l|-fiV p * XM-^xm, 
Km{4VP$rgFf^B#K^i-5S*T-fcf?, Mtg^lSP 

5 lift i«mfe ypd^t^ifivms -cmte £r £ M 

[0 0 9 7] ;tlb©Il^W9 1iS2/<;l'79 2 

t xakmmm^xtmi&zh. m 1 <^vv* 9 1 i$ 2 

92t ^iS^W^JEmtglbT- 3 9 icgiin-rs r. t 
t;x*riP 2 9^f,ii/My^g«$lv5o BP 
rtLf)W^l^Vu^9 1 ir^2/-?/W^9 2 iT^fiSi 

^HsthmiESb/^v^fi, m 1 mmmnn'm 1 /vw* 7 

1 tmm<nmm*mirz, 0 ^t, g i/^9iti 

2 /nVv* 9 2 (4, H l ^/v;* 7 1 £r8£2«*- a- KHS P 
2 T^P B 1tt*(6] K 2 L.tz.WLWt k ^ 5 r k i)> X 

[0 0 9 8] % 3 ^VP* 9 3 fttflB 6 ^A-* 96li, -f 
>-?ffi%nktti£it?> 4 5 fcj±ms»^ 3 9£^»)§-er£ 
qtmi2Wi^^xm^-T*fo <9 , IB23fiMfii P 1 , iR^-A- 

ks*p2, i£mgfitP3, i&m*si'hsmp 4RU 
mmmmp szffinx^z, ^3/^93111 

1 Hffi^fi<03? 4 7 4 tc^f-JC U 3? 6 ;</U7. 9 6 
li$lS»iroi7^x7 7\zMfcLX\,^Z 0 
T, Jg 3 9 3-^16 9 6 ?rJEE«lg»bT- 3 9 
izfpm-fZ k . / X/UHf! p 2 9 7)>ib tt/h-f v^jgj^ahtb 

[0 0 9 9 J ^4^Vu* 9 4f4gSgcSliiP 2 3 fc^tHg 

«5«JB-?*> *> , JB3^^9 3©»4Hmffi: (Vm) km 

5 />Vl'^ 9 5 (Di&iffimH (VL) W^^2)fl;{37:U"<A|R) 
i^riSM-rSo rco^4/Vv-^ 9 5 f4, EEfl;ffitthF-3 9 

[0100] f5 /nVW* 9 5 f4, 2 ##J Ltc'&mW)/<* 

*.<o®Ljj*>mM^m mmtimfctem vt»*>. man 

iDU8K*P2 4Sr^"(?*fife*ix5. C^MUjHX^ 

«ffi^K3ssiif p i <ofciiSim&km cm&mtv l \zm 

x.btlX\i*Z>o Wh. Z.(D'&MWi®.mmmP 2 411, ft 

i&ma v l frh <p rflm^i v m * v * & etm * 
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[0101] -t LT> >=^*^Sr*fi»$*5»g-^ 
tt, SI 1 /^/W 91tf5 95i £0II#dEmSKi 

T- 3 9 (cTOPi"?, 0 fip*, N (0 0) Sr7='3- 

^5 7(CioTffliR$-B:, 6 tf y KcoEP^-^ (10 
00 10) -5. ^LT, Ih^ej/hC 

*$r, 1 1 /^wx 9 1 ~f 6 9 6 ©14?^ 

5 ^>f\z.mM £ -frTJfi#c^ = — ^ 5 7*»fetH*$-&5. 

/^9 5t *sa«WfcJE«g»^ 3 9 ^jjeStb, > = 

[0 10 2] /hKy h©IB»S:tT5»e-fc»±JB3 

;</U* 9 3 &I£WMW)^ 3 9 (-TOP U f K v h cDfe^ 
SrtT 5 tfr&iztZ$5 1 /nVu^ 9K 12 '<>\<* 9 2 SO 5 ^ 

6 9 6 5rJ±mtiS!]^- 3 9 IdTOP ^ K y h cofiS 
SSrfT 9 (4. ^ 1 /^/V-^. 91, 12 ✓■nVW* 9 2 , 
% 3 9 3 RXfM 6 /n°/u^ 9 6 $rJE«M»)T- 3 9 
PPTJP-TSo BP*>, MWt*— = — y 5 7KIHIR 3* 

* (ooiooo) tp Ky hoymm&rto 

m-Sia-ifV^r'-? (1 1 0 0 0 1) Sr^j*$*. ± K 
y hnmm&froM'&laifP^—? (11100 1) 

T, #t's/ hro-r— ^Sr, ^ 1 /<>\>7* 9 1 ~^ 6 /<tV7. 
9 6©«^^-< 5>'^tw^|ffl$*TJIH*'7*= — ^5 7^ 

[0103] «t 5 K^mmmmxn. mMmn&m 
mk Lxmm-rzwii/<^x9 lvmrnmrnp 1 et 

[0 10 4] irr^T', ^<Dffi(D^>-i?v ! ^ S / h^fB^t 

■y i/9<r>wm\z.i& cx'&m.m<Dgki*$:mz-z> ^ t 
5 ^ l/c^ 3 nmmRxim, a mmwm^^^xwim-r 
[0105] *i\ ^3^^s^ffi^co^^TtftBJ-r■^>o ^ 

*fig{cov^Tn, mimmmmkmcxh^<Dx\ 

[0106] gl 9 Id^f «t 5 *Hlfe^^tJl>TIE 
«i«-&**lillS9*s*4+5«Ki«^-»±, %2%W&% 
so ©^S&m^-Sr-gB^JELfctO-efc^o EP*=k ^2* 
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a-* 9 3 <Dm\zm 7 /</isx 9 7 8 ^a-* 9 8 £ia 

llfciSt, ^4^^^9 4»C{^xl-C^9/^^9 9<£r 

[0 10 7] Jf?7^A-;*9 7l4g$^iJ{P 2 5£^tHg 
^ft^T**) 9 , ^ 2 9 2 cOi^fflmte (Vm) £SI 

8^/M9 8©«tft (VL) O^iStftU^ 
±Sr*te+5. ~cD^7/-?/W^9 7t4fcflEmigW) J F-3 

[0108] i8/>V^ 9 8 fi, $MH£*t;fc:»fil&A«/u 
(S&tg»lfc«ii8cU) T*fc9, Sl5/< 
A-* 9 5 t lHH£0>«8lg$:*Pt-5, :©S8/-!/W9 8 
Us *fi»iCtffi£*P2 8fc£A/^jfc£;h/r^5. r 
<7?mSK)iKffiS*P 2 6 t>#*W<B*fi»»iffiK*©- 
«•»?*» 9 , *temte V L ?> «f INflrV raJt^^i 

[0109] H 9 /nVp^. 9 9 14, 

»3R«*P2 7S:-&A/-C«<«i*ii-C^5. ^<OWMW)B 
«K*P2 714, #*W<D»tBtti*ffiK*©-«-e*> 
9, «PW«ffcVm*»&*{S«ttVL*i?-f V^MSrUta 

[0 1 10] &oT, **»?Kl!S«)«B»f3^-tt» f&£8b 
^BESlii: Ltf 9 1 (DBM^mP lRxm9 

'<)v* 9 9 (D^mmmm^mp 2 7 sr«i-c*s 0 . 

SbAPEES* t LTf 5 ^A-* 9 5 <BfMBIMXl8£$ P 2 

4 Rvm 8 ^a-* 9 8 (ommwutmmm p 2 6 srii^r 
#a»±. b«s*p l&tmmmmmmmp 2 7 1» « 

lgftHR)^B*P 2 4&{jq8*6lbi|?tfe9;iltP 2 6 £ srais 
i;ffl^^*-cjsEifil^ 3 9 3 *ug 

ftB*fc*s«*J5JE2>£3 5 0£EAtttt/-<4r->'«:Jl&g>'g' 

5. M*.«f, 0 9 \z'&mm 1 , mgstb2&tmtg«!i3 1 

[0111] atsib 1 w/^-vtii, % 1 '•'a-* 9 1 

tm 8 ^A-* 9 8 £ Sril^WtCjim^K)- 1 ?- 3 9 IdftWjp-f 

»JR*I»*P2 6*T?(0^FIBI) «:Jfc<8W«<l»J£L-C^ 
5, 3£fgKj2<ZV*->-C(4, fHl/</i-X9 ltm5'< 
/^9 5t SraRW^ffimSftT- 3 9 (cBttPi-5„ :ix 
K«fc«3, KB*M (BP*>, KSSXPKO^l 

*PH*T*»e>»IB»iDlffiSI*P 2 4*t?©B*W) SrifctfcW 

* 9 1 , 8 /<A>* 98« |9 ^/UX 9 5 ^A- 

* 9 5 zmvKMzfrmmm^- 3 9 fcepani-s. r <d/<* 
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[0 112] -tUT, rjlf.©«Sf/^- >-f4, Ggffl 

3-^5 7(^4, (0 0) (cMtSBl^f 

— * £ LT, ^SKl 1 (DEP^f—* (1 0 0 1 0 0 0 
0) , '&mm2<Dff]^-7 s —f> (1000001 0)., gfe 
V^4, IKStb 3 tDflJ^— * (10 0 10 110) <0{5I 

** u x tt^stb 2 ^lastb 3 * - ^-itwLfe £ H5. 

[0 113] JMS^^«fcol^-Oft?Pi-*-5. £ 

rT\ HlOtt, *4StJS»lfiK:*sv^-C«tt«*«4lHl 

«*»±, #2 3**^lK©^«#**JEU;fcfc<OT?fc 

5„ ip*>, 2 mmftmom 3 ^vw* 9 3 *wz^*-^ 

1 0^^^ 100tU 1 1 ^/u^ 1 0 1 

tttV^o PJ«ld. US 2 9£t&gflB<P$ 6 9 6 Sr 

mMtt&n 1 2^^^ io2tu &wMft&m 1 3^ 

^103iU^5,, $^>(-, ^2^n°/W^9 2 £^1 
0^/P^l 0 0WPb^(C^7/-?/^ 9 7X^18^/^9 
8 5rga^b, ^4^/V^9 4Rtim5^^9 5 ^ 

i 3^^/v^ i o 3 <fc<9 ^>^^^cIe«LTl/^5, ^-l-t. r. 
coigfdm^-ett, ^ i o^A'* i o os^f i 2/</w^. 
30 i o 2 ftmzixtimMmy^xco-jjnmMmmk 

[0114] ^<Dm.9hm^i>WiMmmE.mmt'&Mmii 

mm t lti i ;</i<x 9 i (ommmm pi, sio 

^ioo (DBm^m P 1 STJ 5 ^ 1 2 ^/w;*. 1 0 2 <DB& 
I*P1 Sr{(i^T*5 9, «W)7JPflEg«i: Utl5^ 
^95 W«ffiKlHS«l5* P 2 4 SO 5 ^ 8 '<JV7. 9 8 (Dm 
£KllK«B5lRP 2 6 8r«*.-0*5. -t LT, ^^^tt^ 
#B^3I^«P 1 £, ttfitb«Ul8S9R P 2 4St^ 
40 ^fieKjiRfiS®* p 2 6 t Sr3gSUcia^*p-&TJEmS» 
T-3 9 fcfltitei-* r. i:T\ «fi»B*fc:jStt5ffi2733 5 

«®)4, $tiS»5, ««»6&t«Sfii7tLT*t^ 

[0 115] ^tiit!)4W^^^-VT*»4, ^l/^w-^9 1 
£ ^ 5 9 5 t SrjWfcWfcEEfcSKrtF- 3 9 tCfP7JP-T 

p i ©i^ig*>f)^i&iR^s^p 2 4©*&ifS*-e©i^ 

so (4,^10 100il5 /^/V^ 9 5 £ Sril^Wt- 
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9 icPn^p-f-?., dtucii?, /u 

— VT?f4, 311 2^/w;* 1 0 2iS5^/^9 5 f&M 

IB 1 2 ^/v-* 1 0 2 & tfJB 5 ^/P* 9 5 *»W«)fc£Em 
filb-T-3 9 fCffrSP-f 5„ :©/^-yfli, EM3 5 

[0116] *mmBmiz.&\,^xh, ztib<D'&mM/< 

*t«. SP*>. fn-y5 7KH, pgff^-* (0 0) {C 

000000001) , ^SctSSb 5 (OPP^-r— * (000 
0 1 0 0 0 0 1) , ^M^}6<D^y £ —f (00 00 0 
0 10 0 1) „ J&1/M4, WM$i7 (OVU^—* (10 0 

looiooi) (Dimtifatf, -r >-?<nmm^i& cxm 

[0 117] &Jb\ ±ELfc8 3 0»fc»l» < fttf!IS4*lfi 

[0 118] tZ=bX\ ±IEUfcJR2 30fi»HB, !S?3|| 
ffijgffi. StfJfM 3116^1® ttfaHfc, «Sfbtt£««& 

[0 1 1 9] Ell 114, Ktt(S-g-*4|iI8S9*s*4i-5 

-m<Dmmt%ft\^izfr%;<;vMt%*mmirz>mx 

h<0. (a) (iPtmigt&/^^m#Sr*L, (b) life 

[0120] etwraft/vv^flr-ii-tt. us i /w* 1 1 1 

tJ?l2/NVv* 1 1 2ir^t>«$tlt^5„ ^rLT, Sg 
1/-Vv*l l l{4, ttTflmteVm/i^r co^PflmttVm 
it) t / >UKV^*(tfcl»3tSixfcJ|2't'W«ftVm ' 4 

S^S^HiiDtfl&SHRP 3 1 l2H11tiVm ' SrBf 
3e«fM««p-t-S*l^«»i|5liffi*-^K»*P 3 2tA>e> 
#*J*£*l-C1^3. Sfc, ^2/^1 1 2»4, £2* HI] 
m^Vrn ' Sr0f3eB$|H]«»i-5Jg 2 i^lfci&B*--^ KB 
SP33i> g{ 2 4 1 Nltttt V m ' fah VLtf 
-Y >^ iS£n±tb mm<D— fe*3&X'WtiL*T&& 
ItZ&m&m P34t. *teS^V L Sr@ff£l$fflfiM$-f 



(14) 

ffiVP*-eA4DK-C«CtSr±#**5ti:ttlSillP 3 6 

*ffitWtVPSr0fSNPMfiM*i-5iR«i*— /UKS* 
P 3 7 ftiUmfeVPrt>fe>FfflmfeVm;i=-C-mfi£T 
l^$-&5^JSB*P 3 8 ifc^A/t-flt^tuTl/^. 
[0121] ±M<r>fflm&mt.'m 3 ^/u* 1 i3i;io 
TM^}l5. r<0^3^v^l 1 314, &tt£JKP4 
OSr^A/TV^. C©^iSiP4 0lt tWtttVm 
i^»2tBI«S[Vm ' *-CJS*fcfc43B-C*{fcSr±#-t- 
5„ DkStttfStt^M:. 8S4aVkxi l 4lcJ;oTM 
10 ^5. r<0^4/^u^l 1 4(4, a«|)i«^P4 

i sr-^A/T^s. zowmmmmmp 4 1 t>*3gg<icD 

[0 12 2] r©SmS?(?«T?tt. nfcfcBSgl&^/P 

^f§-g-<73-gBSrfllfigi-5^1^/^ 1 1 1 &tt&»AP£E 
S»t LTfflV\ SU^u* 1 1 4&1R£|(riABEft7g*: 
Ull>5. IP*>, SSKy hSr*-t1S|IWffl[10»&H 
(4, 1 /nVw-^ 111 tf^4/</^^ 1 1 4 t SrffilMlft 

X / X/uBB P pB 2 9ftiEO-< v^*s«»$*t5 0 
[0 12 3] fcjs. ±iBL7t«-Hl£^(C*JV^T, flfciB 

«*.ff» EP«dfflJ!liSr«FCa*'g-t>* 1 bRr«B-e*)5o 

[0124] ±afiLfc#3&w<0SB©ffiHrt-e« 

i!)«-g-«±laI8S9 *IW»-*-5 3>'K , 3. — ^ t LXhfem 

30 K^n - y h^r^y ^^Icgglt, K*n-;/ 

Hi:#J»«6i:S:«aWU:SNS-f5. -t tt, *— K* 

T, ) %m%-tZ>^-kX\ ro^*y-*-KI=8E»$ 
ixfcfe^^- Vtf 6 tc 4 -oxm&m *) nlffi 

LT, W^I4\ ±.m<DfeM/*V 6 3lC|EltS-&5^iC 

^ihiss 9 sr$ij»$-fr, ^-mmwrnxmrn l±x 0 tmm 

[0125] Lt, * * If *- K^EB-T^R^* 

50 [0126] *j3, mr*>**-^i&*fflfc?%fflmk 
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=. Id J: o T»E*ffit <0 nJflifetfMSfclBft-C* 5<>©f 

[0127] ±iEo#nm^ST*tt, mm^-t 

[0 12 8] mX1t4EM=f-k. LT, ^*?t<J>Sfc;b 

Ig^ifrS^fafeiiCUiU #rtti-3 tflE^^ 3 5 SrHxfg 
[0 12 9] BE;*jS3 5©5SaSr«fl:**5flE^ 

a^jd^tt, svsib^-s 9icP5^$tb5t><D-^tt^ 

[0 13 0] Sfc, t-^»©»JI!HlH E -«rJE*«4*^ 

nx*i-r s swa i o t/e;^ 3 5 fc£E**»*^ c 

[0 13 1] ^fetc, ^T%t 
[0 13 2] 

a v « fcffi*^ $ * s 

— ocop±ms* d s SES $ ftfc A* KB $ *xfc-3g©J^ftffi 

s. 

[0133] m&natttimWi^xm^ t u 

T, yX^PWJa^*J(t-5^©iS^*KJ5± too 
[0 13 4] £fc, tt£KiM£ESSRo^p|»7^d^ 



^5 

^oT, ^£n±ffl$-e:S:itft< 
[0 13 5] *fc, JB»«#3S*#B:tf3B*i-5W»fS 

ws&fcfUJB x*% . mwtmmzakmmwi^^is^k mm. 
PBrttteftsr. t#-e£S„ 

[0 13 6] W»(S-S-*^#S*s«4i-5WiMB 
ft»t-t-5 - k K J: 19 . «ttB*K:&5fcB*|llJS: BTflBfc 

mmm^^m^rkmmvi^^m^k stswj: < s«e 

[EfficofS!*/ilftBJ] 

II2I2] tim^-y Y<omwLftmm*^irmtfL®mmxih 
im3] mm^-y h°mm\E\&<Dmn*^-t\Bi?gmx*$> 

So 

[El 4] «»«*«^lElK©«^Sr*-M||^|ftW0-c*) 

[Ei 5] mmm%kmmm.mk(Dm^WLm-r^mxh 

So 

[ei 6] mmmsir<o&mw}'</i'*-kmm7 ! -?<omm9 

[El 7] /^v^m-f-Wil^^-vSrlftBJ-t-SEI-Cfc 

So 

[El 8 ] 12 HJ6^S8^*J»t S^/v*m-§-<7>iIiR^*- 

v^tftBj-rsEi-r-foSo 

[Ei 9 ] m3nMBn^&v z>/<*xm^(DmjRs<?- 

^SrlttBJ-f-SEIT-fcSo 

[eii 0] ^4iu&^fc*jjts^^^m-§-<oaiR^^ 

-vftttWt SElT-feSo 

[eh 1] fa<DmtBmztsv&s<A>z.iBiiri:VL ! &-r& 
mx-$><o. (a) teetmmm^ (b) »±« 

[^■i-OlttW] 

1 

2 T'yyl-iyv'y 
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